Enhanced insecticidal activity of Chilo iridescent virus expressing an insect specific neurotoxin.
Previously we have generated a recombinant Chilo iridescent virus (CIV) by inserting the green fluorescent protein gene (gfp) into the CIV 157L open reading frame (ORF) locus and showed that this recombinant (rCIV-Δ157L-gfp) was fully infectious both in cell culture as well as in insect larvae. This study opened up a new avenue for increasing the speed of kill of CIV and other iridoviruses by inserting virulence or toxin genes into the viral genome. In the current study we constructed a recombinant CIV (rCIV-Δ157L/gfp-AaIT) where the 157L ORF was replaced with both the AaIT neurotoxin gene from the scorpion Androctonus australis and the gfp gene, each under control of the viral major capsid protein (mcp) gene promoter. Recombinant virus was purified by successive rounds of plaque purification using Spodoptera frugiperda (Sf-9) cells. One-step growth curves for the recombinant viruses, rCIV-Δ157L/gfp-AaIT and rCIV-Δ157L-gfp, and wild-type CIVs in Sf-9 cells showed similar profiles. AaIT toxin expression in infected third instar Galleria mellonella larvae was confirmed by western blot analysis using an antibody against the AaIT protein. rCIV-Δ157L/gfp-AaIT infection at a concentration that kills 100% of the larvae caused paralysis in infected third instar G. mellonella larvae from two days after injection, whereas infection with non-AaIT containing viruses showed mortality starting much later (>10days). Bioassays on these larvae demonstrated that the speed of kill of CIV carrying AaIT was strikingly enhanced as compared to wild-type CIV. These results suggest that insertion of a toxin gene into CIV provides further opportunities to control a wide range of pest insects, such as weevils, using an iridovirus.